Fat content in locomotor muscles is an important source of energy, especially during sustained actitity (George and Jyoti, 1957). The amount of such fat varies with different species, but whether this depends upon the use made of these muscles or other factors is uncertain. George and Naik (1960) reported values for the pectoralis major of birds ranging from 2.18 to 6.35 per cent in 18 species.
combined pectoralis and supracoracoideus muscles (combination necessary to obtain enough tissue for analysis). The lipid content of the pectoralis was higher in Momotus momota lessonii than in Momotus momota cwexus. The values in the different Picidae were not far apart, while in the Tyrannidae the range was somewhat greater. Pectoralis lipids checked closely for the different species of Thraupidae but not so closely for members of the Fringillidae.
In connection with pectoral lip$d determination in the hummingbird, we made lipid determinations of the heart in two specimens of Campylopterus ihemileucurus. We found it to be almost as high in the heart as in the pectoralis, or even higher. The values in each individual were: bird A-heart lipid, 4.20 per cent, pectoral lipid, 4.50 per cent; bird B-heart lipid, 5.66 per cent, pectoral lipid, 4.66 per cent.
THIGH MUSCLE
Lipids of the thigh were determined in a much smaller number of species than those in which values for lipids were obtained for the pectoralis. The values were often difierent from those for the pectoralis. They were high in the Olivaceous Cormorant, Cattle E&-et, White-naped Pigeon, Gray-chested Dove, White-tailed Trogon, Ringed Kingfisher, Red-crowned Woodpecker, Black-cheeked Woodpecker, and Buff-throated Wood-. hewer. They were low in the Little Tinamou, the Hook-billed Kite, the Rufous-naped Dove, the Barn Owl and the Black and White Owl. Although only scattered determinatEons were made, thigh lipids were most often equal to or less than pectoral lipids. They were less in the Little Tinamou, the Olivaceous Cormorant, the Common Egret, the Snowy Egret, Cattle Egret, the Lesser Scaup, the Hook-billed Kite, the Barred Forest Falcon, the Japanese Quail, the American Jagana, the Rufous-naped Dove, the Brownhooded Parrot, the Barn Owl, the Chestnut-mandibled Toucan, the Golden-olive Woodpecker, the Lineated Woodpecker, the Boat-billed Flycatcher and the Mountain Robin. They were greater in the Gray-chested Dove, the White-tailed Trogon, the Prong-billed Barbet, the Red-crowned Woodpecker, the Black-cheeked Woodpecker, the Buffthroated Woodhewer, the Streaked Flycatcher and the Yellow-billed Cacique. Some of these compatisons were made between different individuals, but in many instances the comparative data came from the same individual.
DISCUSSION
In this preliminary survey of representative members of several families, it is evident that the amount of lipsd in the muscles of locomotion varies considerably. It may be similar in members of the same family or occasionally quite divergent. Within the species the values tend to be close for the various individuals but here again there are exceptions. Usually the amount of lipid is high in muscles accustomed to sustdned activity. But it may also be high in species not noted for prolonged exercise as for example the pectoralis in the Little Tinamou and the Barn Owl. Why the lipid concentration in the thigh of the Whiteta' iled Trogon and the Ringed Kingfisher is high is difficult to understand on the basis of use.
What are the possible factors involved in lipid concentration in these muscles? Fats absorbed from the alimentary canal or produced from other food stuffs are stored in depots of various parts of the body, some being found in the liver where it is processed, and some in the muscles themselves.
The fat in the muscle can be utiljzed there, since George and Scaria (1956) found high lipase activity in the pectoralis. Evidence for its use was demonstrated by George and Jyoti ( 1955) by stimulating the pectoralis and leg muscles electrically until fatigued, or by forcing pigeons to fly in a large hall, or by starving pjgeons for one week. They observed that the muscle fibers lost their fat globules but that their utilization during starvation was secondary. In other words, muscle fiber fat was used primarily for muscle work. Later George and Jyoti (1957) reported that when the pectoral muscle was electrically stimulated, of the total energy expended, 71 per cent in the pigeon and 61 per cent in the kite and fowl were derived from fat. The breast muscle in the kite was fatigued more quickly.
George and Naik (1960) published lipid values for the pectoralis in two birds which . differed markedly from ours. For the Cattle Egret they obtained a mean of 3.90 per cent for 4 specimens (maximum, 4.14 per cent) whereas our values for the same species were 6.20 per cent for 3 specimens (maximum, 7.33 per cent). In the Barn Owl they obtained 3.69 per cent for one specimen whereas our value was 5.40 per cent for a single specimen. It is difficult to account for these discrepancies. Their method differed from ours in that our final extraction contained only the substances soluble in boiling petroleum ether. Our values should have been lower than theirs since some substances were eliminated by the last extraction. Difference in diet might be a factor. However, there is no evidence for this.
In a preliminary experiment we took eight mature Japanese Quail hatched at the same time, 48 days before. All birds were fed "Game Bird Growena" for 30 days, four of them receiving the same type of feed to which 10 per cent fat had been added. At the end of the period, lipid determinations were made on the pectoralis and thigh muscles. There was no significant difference between the values in the fat fed and the control birds. Perhaps a larger group of birds would show a difference.
It is noteworthy that the lipid content of the heart in the hummingbird is similar to that of pectoralis plus supracoracoideus. The heart in this species must meet increased demands several hours a day. The pectoralis is required to do the same. The heart also must beat throughout the life of the individual.
The importance of the presence of lipid or fat in skeletal muscle has not been fully appreciated. It represents a reserve which is more readily available for immediate use than that in the more remote fat depots. It is a constant constituent of locomotor muscles. Birds that use their wings in power flight for long periods possess high or fairly high lipid content in the pectoralis muscles. Although some species that are not very active also show high pectoral lipid content, the important fact is that the very active birds usually have a high lipid reserve.
SUMMARY
The lipid content of the pectoralis was determined in 104 species of birds representing 42 families. All but three species were collected in Panama.
Most species showed a high lipid content of the pectoralis, only a few showed a low content. Different individuals of the same species usually agreed fairly well. Differences between species in the same family were sometimes of a considerable range. This was true for Ardeidae, Columbidae, Caprimulgidae, and Momotidae. Pectoralis lipid corresponded closely in the different species of Picidae and Thraupidae. The lipid content of the heart in a hummingbird was almost as high or higher than that in the pectoralis and supracoracoideus combined.
The lipids of the thigh muscles were sometimes different from those in the pectoralis. They yvere high in some and low in others. More often they were equal to or less than pectoral lipids.
Usually the lipid concentration is high in muscles acting to sustain activity, but it may also be high in species not noted for prolonged activity.
